Abstract Inspired by previous studies that have indicated consistent or even 1
cycles. This heterogeneity is caused by both local-scale disturbances, such as land 54 use change and human interferences, and regional-scale differences in glacial history, 55 climate, geologic parent material, topography, and biotic diversity (Jenny 1941). vertically. The soil P supply depends on the total P content and the weathering stage of 61 the parent material, both of which are characterized by spatial heterogeneities. 62 Furthermore, the infiltration and diffusion rate of nutrients in soil is much slower than 63 in the aquatic ecosystem. As the result, the feedbacks from terrestrial organisms are 64 limited to the top-soil, while the supply of P comes from the parent materials that are concluded that the total soil P content was related to the P content of parent material, 69 and decreased down through the soil profile at a rate much slower than the rate of C 70 and N. This finding indicates that soil has inconsistent vertical patterns of N:P ratio. Calculation of soil C, N and P ratios: The soil total C, N and P concentrations 130 (mg/kg) were transformed to a unit of mmol/kg, and C: N, C: P and N: P ratios for each 131 type soil were calculated as molar ratios (atomic ratio), rather than mass ratios. To 132 reflect China's soil C, N and P ratios more accurately, we used both area-weighted and 133 number-weighted average methods to calculate the mean ratios. The formula for 134 area-weighted mean soil C, N and P ratios is: average also has its own advantages as the impacts of soil area on soil C, N and P ratio 140 patterns can be discerned and results from different research studies can be compared. Although soil C, N and P content varied significantly due to the differences in climate, 201 parent material, biota, topography and disturbance history, we found a general pattern 202 of soil C, N and P ratios in China ( Table 2 ). The number-weighted mean soil C: N, C:
203 P and N: P ratios were 11.9, 61 and 5.2, respectively, which was not vastly different 204 from area-weighted means (12.1, 61, and 5.0, respectively, Table 2 ). The C: N, C: P 205 and N: P ratios of the surface organic-rich layer (0-10 cm of A horizon) were 14.4, 136, 206 and 9.3, respectively. From the frequency distribution of soil C, N and P ratios (Fig. 2) , 207 we found that all the soil elemental ratios followed a normal distribution pattern, with 208 most C:N, C:P and N:P ratios in the range of 6-12, 24-48, and 3-6, respectively.
209
The C:N, C:P and N:P ratios of the organic-rich soil layer were significantly 210 higher than corresponding values for total soil depth ( Table 2 ). The C:N:P ratio 211 (134:9:1) of this layer was also different from that of the total soil depth (60:5:1).
212
However, the C: available P (15,810) and N: available P (1114) ratios of the 213 organic-rich layer were significantly lower than that of the total soil depth (64,233 and 214 5,725, respectively).
215
The C:N ratio showed no significant difference among different soil depths 216 where the deeper soil was greater than 50cm (Table 3 ). The C: P ratio of the 217 organic-rich soil layer was over four times higher than that of the >100 cm soil layer 218 and showed significant decrease as soil depth increased; this can be attributed to soil C 219 concentration decreasing faster than soil P concentration as soil depth increases. The 220 vertical pattern of the N:P ratio was similar to that of the C:P ratio, showing a peak 221 value in 0-10 cm organic-rich soil (Table 3) .
222
The highest C:N ratios were found in Northeast China, the eastern Tibet Plateau 223 and sandy areas of Northwest China (Fig. 3a ). The C:P and N:P ratios showed almost 224 the same distribution patterns across China. The highest C: P and N:P ratios were 225 found in Northeast China and the eastern Tibet Plateau (Fig. 3b, 2c ), which might be 226 due to C and N having a higher rate of accumulation than P's weathering rate. had the lowest P content, while the lowest C:P (32) and N:P (2.6) ratios were in the 236 temperate desert zone where N content was lower and P content was the greatest. with Histosols and Andisols being the least frequent (Table 5) . We found that
242
Histosols had the highest C: N ratio, while Vertisols and Entisols had the lowest.
243
With the exception of Histosols, the differences between C: N ratios and the eight 244 remaining soil orders in China were small (variance range from 10.73 to 13.38). well-constrained due to the interactions between the environment and soil organisms.
263
Their study, however, only focused on surface soils (typically 0-10 cm), which 264 represent organic-rich horizons, and their data were obtained from discrete publications.
265
The limited sample size (< 150) of their study also indicates that it is necessary for 266 further studies to verify the well-constrained relationships at the top soil.
267
Based on more than 2,437 soil profiles and over 8,000 soil layers across China, 268 we carried out the correlation analyses among soil total C, N and P and among total C, 269 total N and available P (Table 9) , the results revealed that the C:N ratio of the (correlation coefficients are very low except that between total C and N, Table 9 ).
284
However, a well-constrained C:N ratio was found for the deeper soil considering its (Table 3) . Walker and Adams
298
(1958) also found that as the soil depth increased, the C:P ratio declined much faster 299 than the C:N ratio. This is mainly because of the relatively stable soil P content 300 throughout the soil profile when compared to the rapid decline in SOC with soil depth 301 (Table 3) . Through analyses of C: P and N: P ratios, we found that despite large 302 variations of C and N content, low soil P content always led to high C: P and N: P and 13.32, respectively) ( Table 6 ). We also found that the strongly weathered soil 339 had the highest C: P ratio (99.0), while the C: P ratio of the moderately weathered soil 340 (63.1) was similar to that of the slight weathering soil (64.9). The N: P ratio showed 341 the same trend, with the highest N: P ratio in strong weathering soil (7.37), indicating P 342 deficiency in highly weathered soils. The N:P ratio was found to be the lowest in the 
Conclusions

385
We found that the number-weighted average soil C: N, C: P, and N: P ratios in 386 China were 12, 61, and 5, respectively, with a C: N: P ratio of 60:5:1 for all soil layers.
387
The C:N ratio variation range among samples from different climate zones and 388 different soil depth was relatively small, while large spatial heterogeneity (both 389 horizontal and vertical) was found in C:P and N:P ratios. C:P and N:P ratios decreased 390 dramatically with increased soil depth. However, a highly constrained C:N:P ratio of *All the data were summarized from the published results rather than calculated from original dataset. Each climate zone included all the land cover types showing in this zone, and the values of C and N density and C: N ratios were averaged by these land cover types. Table 9 Correlations among soil organic C (mmol/kg), total N (mmol/kg) and total P (mmol/kg) and among soil organic C, total N and available P (mmol/kg) for the organic-rich soil layer (0-10 cm) and the entire soil depth in China. Relatively well-constrained relationships (P < 0.01) were found among soil total C, N, P and available P at the organic-rich soil layer, while no significant correlations were found for C:N:P ratios in the deeper soil. The relationships between variables were significant (P < 0.001) 
